Effects of local administration of L-, N-, and P/Q-type calcium channel blockers on spontaneous dopamine release in the striatum and the substantia nigra: a microdialysis study in rat.
The pivotal role for voltage-sensitive calcium channels in initiating synaptic transmitter release is undisputed, but it is only partly known to what extent the different subtypes contribute in vivo. Their importance for the dendritic release of dopamine has not been investigated in vivo previously. To evaluate comprehensively the relative importance of different voltage-sensitive calcium channel subtypes for striatal dopamine release, and to further investigate the mechanism of dendritic dopamine release in the reticulate part of substantia nigra, dopamine was measured by in vivo microdialysis in the striatum or substantia nigra of awake rats. The calcium channel blockers nimodipine, omega-conotoxin-GVIA, omega-agatoxin-IVA, and neomycin were administered locally through the dialysis probes and compared with calcium-free perfusion. Results indicate that dopamine release in the striatum is mainly dependent on N- and P/Q-type channels, but the dendritic dopamine release in the substantia nigra is mediated mainly by some other calcium-dependent mechanism, for example, calcium mobilization through T-, O-, or R-type calcium channels. A portion of the dendritic release is calcium independent but can be inhibited partially by neomycin, which might suggest a role for inositol 4,5-bisphosphate breakdown products.